Solid-state NMR and functional studies on proteorhodopsin.
Proteins of the proteorhodopsin (PR) family are found abundantly in many marine bacteria in the photic zone of the oceans. They are colour-tuned to their environment. The green absorbing species has been shown to act as a light-driven proton pump and thus could form a potential source of energy. The pK(a) of the primary proton acceptor is close to the pH of seawater which could also indicate a regulatory role. Here, we review and summarize our own recent findings in the context of known data and present some new results. Proton transfer in vitro by PR is shown by a fluorescence assay which confirms a pH dependent vectoriality. Previously reported low diffracting 2D crystal preparations of PR are assessed for their use for solid-state NMR by two dimensional (13)C-(13)C DARR spectra. (15)N-(1)H HETCOR MAS NMR experiments show bound water in the vicinity of the protonated Schiff base which could play a role in proton transfer. The effect of highly conserved H75 onto the properties of the chromophore has been investigated by single site mutations. They do show a pronounced effect onto the optical absorption maximum and the pK(a) of the proton acceptor but have only a small effect onto the (15)N chemical shifts of the protonated Schiff base.